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Introduction

37
The high altitude makes the Qinghai-Tibetan Plateau become extreme harsh 38 environments for the survival of mammalian species. There are two typical high-altitude 39 ruminants, Yak (Bos grunniens) and Tibetan sheep (Ovis aries), being adaptively living in this 40 harsh environments and turning to be nomadic Tibetan people's livestock [1] . They are 41 essential in providing food (milk and meat), transport (mainly yak), and fuel (feces of yak), 42
shelter and clothes (skin and fur), and also fulfill various socio-cultural functions within the 43 pastoral society. 44
As livestock, Yaks and Tibetan sheep are in the same grazing system or fed with the same 45 feeding stuff, which provides a good opportunity to study the gut microbiota with different 46 host species but similar diets. In addition, grazing systems in Qinghai-Tibet Plateau haveseasonal changes in the different pastures with the different forage [2] , especially betweenIn the recent decade, intensive studies indicated that there are many factors can shape the 50 composition of gut microbiota in mammals, including host genetics and diet [3] [4] [5] [6] [7] [8] . Some 51 reports showed that host genotype had a measurable impact on gut microbial community in 52 both humans [9, 10] and mice [11] . But there are also reports showed that diet can overrule 53 genotype differences in mouse gut microbiota [12] , which mean that diet matters more than 54 that of host genetics. We notice that the 5 inbred mouse strains in the experiments are 55 belonging to the same species, and raise a question about how far phylogenetic distance of the 56 host mammals can be masked by the diet. 57
In the current study, Yak and Tibetan sheep are belonging to the same family, namely 58
Bovinae, but different subfamily, Bovinae and Caprinae, respectively (Wikipedia). We 59 investigated gut microbial community at spring and autumn to test which factor has more 60 impact in shaping the composition of gut microbiota, host species or diet. 61
62
Results
63
Variations of the gut prokaryotic community over the season and hosts 64
Illumina sequencing yielded a total of 4,363,232 raw reads of 16S rRNA gene sequences. 65
After quality filtering, 3,021,303 valid sequences were clustered into 6,784 prokaryotic 66 operational taxonomic units (OTUs) at 97% sequence identity level. Venn diagrams showed 67 that the OTUs are mostly distinguished by season (Fig.1a) . But to the functional genes, gut 68 microbiota shared most of the genes regardless the seasons and the hosts (Fig.1b) . 69
Overall, we identified 22 bacterial and 1 archaeal phyla in all investigated samples. 70 the microbial community among the hosts and seasons (Fig. 5) . In PCoA plot of the 98 prokaryotic community (Fig. 5a ), PCo1 explained 57.4% of the variances and clearly divided 99 the samples from spring and autumn, while PCo2 explained 7.1% of the variances and mainly 100 differentiated the host species, which is effectively separated in autumn only. As for 101 functional gene composition (Fig. 5b) 
Discussion
107
The gut microbiota of the mammals is acquired from the environment starting at birth. 108
The assembly of the microbial community is largely shaped by environmental factors such as 109 age, diet, lifestyle, hygiene, and disease state. Besides, the host genetics are also important to 110 the composition of the gut microbiota. Subconsciously, researchers think that the host species 111 will be more important than environmental factors in shaping gut microbiota, especially when 112 the host species are very different taxonomically. Hence, it's very rare to find the studies to 113 directly compare the gut microbiota from different species of the animals.host species, though yak and Tibetan sheep are very different taxonomically and also from the 116 body size. There could be several explanations. 117
Firstly, both yak and Tibetan sheep are rumen animals. The rumen provides a strictly 118 anaerobic environment where the microbes degrade plant fibers, nonfiber carbohydrates, and 119 protein into volatile fatty acids and ammonia, which are used by rumen microbes as energy 120
and nitrogen sources for their own growth. Therefore, rumen microbes could be possibly 121 more similar than the gut microbes from elsewhere. In our study, gut microbiota in both 122 animals is predominated by Bacteroidetes and Firmicutes, which were agreed by the previous 123 reports of rumen microbiota of yaks [13, 14] . With another thought, the rumen microbiota 124 could possibly be the starting of gut microbiota and did not change dramatically after coming 125 out from the rumen. By the way, if it's real, a deep understanding of microbial composition 126 and variation is necessary to improve the welfare, health and production efficiency of 127 ruminant livestock. 128
Secondly, in our study, the yaks and Tibetan sheep are always live together. Hence, the 129 initial source of gut microbiota could come from the same environment. As is already known, 130 early life events will be critical for gut microbiota development towards the adult microbiota. 131
Lifestyle and diet will further influence the structure and function of gut intestinal microbiota. Here, we also notice that the differences in the gut microbiota composition are mainly 151 from the taxonomic aspect. By functional genes, both the host effect and season effect are not 152 obvious. One possibility is that the variation of the composition is only some substitution of 153 the microbes with the same functions. The other possibility is the prediction of PICRUSt 154 might be partially inaccurate when applying to high altitude mammals, after all, the database 155 developed for PICRUSt is lack of suitable data. 156
In summary, we find that diet can trump the host genetics even from different subfamily.
The study area located at the eastern Qinghai-Tibetan Plateau with the average altitude 163 above 3000 m a.s.l. Specifically, the study site was located at Oula village of the Maqu 164
Wetland Protection Area (E 100°45′~102°29′, N 33°06′~34°30′) in Gansu Province, China. 165
The mean daily air temperature is 1.2°C, with the lowest mean air temperature, −10°C, in 166 January and highest mean air temperature, 11.7°C, in July. Mean annual precipitation is 620 167 Raw FASTQ files were de-multiplexed and quality-filtered using QIIME (version 1.9.1) [19] 205 with the following criteria: (i) The 300-bp reads were truncated at any site that obtained an 206 average quality score of < 20 over a 10-bp sliding window, and the truncated reads shorter 207 than 50 bp were discarded; (ii) exact barcode matching, two nucleotide mismatch in primer 208 matching, and reads containing ambiguous characters were removed; (iii) only overlapping 209 sequences longer than 10 bp were assembled according to their overlapped sequence. Reads 210 that could not be assembled were discarded. Operational taxonomic units (OTUs) with 97% 211 similarity cutoff were clustered using UPARSE (version 7.1) [20] , and chimeric sequences 212 were removed using UCHIME [21] . The taxonomy of each 16S rRNA gene sequence was 213 analyzed against the greengene database at a confidence threshold of 70%, respectively. The 214 rarefaction analysis based on Mothur v.1.35.1 (https://www.mothur.org) was conducted to 215 reveal the diversity indices, including the ACE, Chao1, Shannon, Simpson, and coverage 216 indices [22] . 217
218
Data analyses 219
Two-way ANOVA was utilized to explore the effects of the season and host species on 220 richness, evenness, and diversity of microbial communities. Beta diversity of Bray-cutis 221 distance between the samples in the same groups and between different grouped were 222 analyzed and box-plot was generated to show the differences. Principal coordinates analysis 223 
